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(57) Abstract 

A novel enzyme with a microbial origin which has an activity of cleaving disaccharide glycosides (in particular p-primevcroside 
and/or disaccharide glycosides similar thereto) in disaccharide units; and a gene encoding this enzyme. Various components can be produced 
by treating disaccharide glycosides or modified glycosides with this enzyme. 
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.*&wi*. -mmmft. &\z$-7'v *^<v b'Rx*/x\**:<Dmu#. 

M^Bi/K (3 — primeveroside> 6 — O — 0 — ' D — xylopyranosyl— /3 — D — 
glucopyranoside) *5V^fi*©«&fc©#3Ert«li»£;|xfc. */c. -t^teoffi 

#oT*-cv3. flfSittf oif * >H0 -^y g|c 

«fc o T - If HMftTfSJUr $ >4 S ^fifc-f 5 r <k ft X v n -5 „ 
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.8-140675), ^:W^JflHrgiL-Cfi{5iA/t*W5£^ixTV>/j:V^iaT-fcofc 0 

-T*^*>. *^B^Ii, -*iBlt#s -^"y p<-<o^ K&V/Xtt-toW 
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CD -«*gS«i###Pi£& 

iaHt©«J&Hti»<k*»«fi6« Of€;£tfc®L TBA-30R) trJBV^-CfTofc. 
git 30 (d t r HE*|#:SI t LT^ 7 = h n 7 1 =/u (pNP) 7* U ^ 

KS: 2 mM fr^g^ (pH 5.5)\Z^M^: Lftfc t>W 200 jd <k 2g-£- U 
40^. -fr-f 9*94 J* 22.5 sec.T- 9.75 ttfflfcJ&£ J £tc&, EOter Y V <7 ^ 250 

K 20 mM g£gclg«$e (pH 5.5)& m^Xmrnzmfc Lfc„ 
$5!) t ^r^o^-y rf«f (fr3fc*EK*k£t) £ {isf-^ttm) £ 

m&(Dfflj£i*B®ik^fttifmm (mit&m. tba-3or> ^m^^xn^tzo 

mm^->y^ 10 fd t^%t lt^7= hn^a^/U (pNP) ^OuaS'K (^/U 

£ 2 mM dttttttttFft (pH5.5){c^«?-^L*fc^O 200^1 iJg-g'L. 
40^C. 1M ^/U*^ 22.5 sec. T-SfS^-fr/c ^&-7- h ■) »7 250 fd SrflPx. 
412 nm (D^tft^W^. L/c. 1>-:/?'/t'£l3fc©:7* 9 V* ©}RI3£tigMi&?i£tf>tt*? 
9 20 mM mmmffiifc (pH 5.5)SrffiV^T|5j^t^i!j^ Lfc. 
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/<a</ K^^e>— *t£S0 9t±i U pNP^gt«te£^5@»&3i*R-^5- 

St L-r-ttHIIIBISriBWi: Lti^^y = ? y—^^y-r 

*R : 

®Raper, K. B. and Fennell, D. I. 1965. "The genus Aspergillus", 
Williams & Wilkin s, Baltimore: 

©Kozakiewicz, Z. 1989. Aspergillus species on stored products. 
Mycological Papers, No. 161, CAB International Mycological Institute. 

(DAl-Musallam, A. 1980. "Revision of the black Aspergillus species", 
University of Utrecht, 
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3B=- £ ttil^ 48-50 mm (25*0, 7Hh S®l±to 

(dull green) (grayish green h Ui5fi^ft3£ 

(light yellowish brown) — SSfe (brown), 

=jo=— 78~80mm (25t, 7 0h *®lifo 

(dull green)~££P:fi.(grayish green), Mffitete&.~M&& 
(yellowish white). 37*C (3 0) fOno^-W^t $ f±j£g 73 
— 75mm„ 45 < CT- , b «fc < £Wi"3o 

&#P3fSi#U S$48~128Mm, i£S 16—52 urn, Pt^fe 
(dull green)— 0<i^£.(grayish green), 

• Wk+ffi : 

S4feg*«t S£l25— 800jun (# < 11 500 (im J£i 

• 9 : 

W& 10—25 (im; 77^ JblFP 2/3 fd^W 7 =7 ■< 

• * h \s : 

•7^77^ K: 

5.6— 12 X2.4— 3.2 jim 

W&. 2.6—3.6 |im, Scff^— aZSc^x 
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ff|:RT\ L*»t> 9&-f< J: 9 &ff2(noddin& appearance^ ft £>&V\ 

^ (Aspergillus fumiga tus) ~Q fo <5 . 
gftfeB. tf«cC3UttH*D©iaij£ 
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m2 







1§£fcC 










mm. *whk. 
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120~560 jim 


150~500 jim 


125—350 fim 




















c 


350 jim — 3 mm 


350 jim~3 mm 


350 jim~2.5 mm 




9~20 jim 


10~22.5 jim 


12.5~20 Jim 
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man 
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20~80 jim 


15 (^<tt35) 
~80 jim 


30~80 Jim 
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20~24 jim 


12~22.4 jim 


12.8—24 jim 


as 


g.6~7.2 urn 


4.8~6.8 jun 


5.6—8 jim 



























— ff)Ei;J5 14 0*C 5 cm J£t,_hl-&-5u ^•^ J f-0^ffi* s Slffi(verrucose) "TrfcS, 

jim WT"C*> 5 w «k ft ^J&* <b > 7" * ^/^/i"* — #— {Aspergillus niger) 
var. niger "X? 5 «, 
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* % T A** = #— (.Aspergillus niger) IFO4407, T A** 

{Aspergillus niger) LAM 2020. T*'</l"¥A'* 7 
(Aspergillus fumigates) LAM2046 3* Id t ■* ©^Si639S*» * ixfc. 

£:„ ^rtO^^:. T*'<A" 3 fA'* (Aspergillus) JH. ^=->y?A 

(Penicillium) !J (Rhizopus) JS. D'Aa-^ (Rhizomucor) 

Jg„ £r 7 u-*->f -fc;* (Talaromyces) I N ■=t/U^^U'7 (Mortierella) fc y 2 
Jiyfay^^ ( Cryptococcus) JR. ^^n^^fy^A (Micrbbacterium) 
JR, n y^/<^f !> !>A ( Corynebacterium) JR . T $ ^ S ~7 *7 
(Actinoplanes) JR^O^^ ->^--e»£*«MK Lfc.- 

isk«snfc#ai»**s ifev>ii«-ffiiSBfla s##iWJis. s;** 
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^jn7k^#p^, ^-t*. is ▼^f^t, 

WT> **M<o-«E«^»-f^ffl ura-jtiaitflE J: 9 fciMi-c-&£jg8rr 
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W-r5it^i s folf fefr*. ffiWtti '>*£< tt>5 0%£AJtO*a|iiH±£ 

*|-f Sitter t< 12 8 0%W_tW*8li3tt£Wi-5ifie^ ^fel^^*L< 
fi9 5%J^±ro^P^^W-t-5it^^S:fcff 5^i:i 5 T-#5. **W©#**r=i 
-Ki-Sit-e^i: UI4aTCJ;5«:#^^ K (DNAffcttRNA) 

TIE (a) ~ (g) a»feaMfc*:h.3#y U'^-^-K*»e>*9, ~$tiE 

(b) ew*©ew##8ke*ot ? yifeEWiwisv^T, lttxttttM©?- 

( c ) E59*©E5I#* 7 »c1Ett<7?«SE8l*:*ri-5# y * * h\ 

(d) EM*©B3Ri#*7iciB#ottSEW::*sv^ lfixiilftflottia 5 

• (e) ±ib ( a ) ~ ( d ) o^-r na»i-sattw7R y * * i^a-?- kk* h y y5?x 

(f) JtlE (a) ~ (d) <75V>-fn^(r|5^07Ky Klctt'Rtt*:*-*- 

10 
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; 

(g) ±IB (a) ~ (f) <D'pi£< <tt>V>-fix^lotCfe^0^y 

256^, I? 7990-7997 K (1981)) lil «fc 9 7 5 y S£§E^U##r C^«=^-f 

— 4rViM 7 6 As T^7-^ K /^t->^fAX (Applied Biosy stems) tfc 

a — = — jK6<J{w, pcr fcfflv^^efcifesvMiw y 

7" 7^7 =■ jtj.T CMolecular Cloning, A Laboratory 

Manual, T . -7 = 7r^^ (T. Maniatis ) K ^^"V^V /^ 

— 7-j?7 h!l~ (Cold Spring Harbor Laboratory K 1989 ^5§*t) {'12 

PCR*fc£#)ffli-54§£-, WTO«fc 9ft#tfc£fflv>3C: itfST-£3„ 

PCRKfc*f?V\ BttOJte^Wf^-SrWS. PCR feli, PCR r^o-;- 
[PCR Technology, ac/U J> «x t (Erlich) HAff$« Y^Zf^Mt 

11 
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(Stockton press), 1989 Klfi^WlfrifcK* CX'fi 9„ W.^. r.©HMH 

TiawlliS^J'CttT'^^'' 1 '^^ 7 IAM2046 £r,EV\ PCRfeSr^j 

V (Gene), g60(l)t, £ 115-127 JC (1987)). 

#y u*^- Kici8*i-5#y i-*^ Kt-t*v&* J=a — K-t-s^y^T*^ 

1.0%-^d ydrV^iJ, 0.1%N-7 ^D^/Hf/U=>->>^ h y 
0.02%SDS. 

T 7 5 IAM2046 *rfflV*T££:XEMa s 9i 

12 
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LTfflV^t, &<9;fc$gPJ©B^£M&i-5f&£^^>'^ DNA 7^^7D 
OiU^ DNA SrilS'Ji- 3 - £ Ji s T'# 

-?7 1> — & <5 V "> 14 cDNA 7 4~7 ! 7 V -&mfe<tL,tL-f'( d Vflg£ffr£U 6X 
SSC % 0.5% SDS „ 5Xf^^y> 100 |tg/ml-^-7*3^f^DNA S^ifT/WW 

•fv yj-v—^B is&i&tp. 65*cx~r-< v^fg&zfo -y^-^f-i-Zo ^<Of£ N S2 

i"5 0 Z.CD-f'i n^m* 0.1% SDS «r-^tf 6XSSC «K ^i£-C 10 £-{1^ 0.1% 
SDS Sr^tF 6XSSC 45"C-C 30 L/c&. t-h7W57-f- 

Sri:9, 7 , o-7*i:t«fti:M7 , y ^X-fS DNA Sr&ffl-f 5 ^ £ £„ 

5 1 w nsx t <d is m &m ±X' z . 

13 
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£.VdkVXttL^ :M§®, /^/t^ {Bacillus) * b^-yzf h-r^f-tr^ 
(Streptomyces) ^^h^^^-^ (Lactococcus) JK^tf>lBlit N -^^*o-^ 

-Tir^ (Sacdiarcwces) A. tT^T (Pichia) 9 V ^<a-v(±X 
(Kluyveromyces) Jg^^^"©. T fr* (Aspergillus) ^< = *>JJ 

!>A (Penicillium) 1. h JJ af'A'T (Trichoderma) JH. U 
(Rhizopus) M©*tt«* s ^W fe^«-»*3BM&t t"Ctt» ^aP^'f/^ 

££t&j&, MpH, 2r£ P H, «K«p*tt«tottW>U»'Scofc**iflo» 

-7-^3^u T iJ'T % — ^ lMcc>->-X ^ if USA, ^79^. 

14 
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m 1408-1412 K (1982)), 4ft¥Wiffti UT t t<*-S) dNTP #&T\ ~* 
-**£jfci-5«St?*M**£&3*3#* C^— ^ (Gene), 8164^. Jg 
313 -319 H (1988)). PCR LT, K£3Uw-7 V^f^SrJPx 

— (Analytical Biochemistry) . 31224 SI 347 ~ 
353 H (1995)) «Srffl^5ri:i5-C^5. 

& y^K fsL-flsy?* (gapped duplex ) fe, 5* * W y * TS' 

y X y if — ^ (Nucleic Acids Research) , ^ 12 24 9441~ 

9456 H (1984)). «R»*©»IRWjtt«:fiJffi-t-5*fe (T^y^-f*^ '<-f 
200 3£. 81-88 JC (1992). « 102 « % Kl 67 

— 70 H (1991)). dut (dUTPase) t ung (^fUDNA I?) 

C^^^ (Kunkel) Sfc, ^n->- f^lstf* *7 if 
•^v-a^A- ^ f^xy-y- X a*:/ if USA. m 82 ^. # 488 —492 
JC (1985)). DNA^y * 7— VRX* DNA y tfSrfflV^fcT ^£ 
*tJ/S-#-32f*£ C^y V-¥<< u^-f v K <f=.Tfi> T>-/<— 

(Oligonucleotide-directed Dual Amber : ODA ) i£, i^— ^. W> 152^. % 
271-275 JC (1995). 7-289262 -«§"&$&) . DNA W^tg^ $ "^rfc 

«ft«ffl-*-5^tt 8-70874 -§-;&$&). DNA fc^i" 3* 

W^fC£;pJffi-f-3;fr*fc 8-140685 -5§-<&$8). f^ligB^OSgSSgfl&Srft- 

iq Lfc 2 ii©WAI/7i' -v- fc/Bi^fc PCR lc «t S^rfe 

(USP5.512.463), *S<fc*»Wtt*e^&*1-3-** DNA 2 
tBS^'T^W-*' — fcJBV'**. PCR K J; 5 C^— >. f& 103 73— 77 K 

(1991)), T^/<-^H*r*IJffi Ufc PCRlriS^ife (HK^M WO98/02535 

y^^feSrfflV^ Mutan (Sfiftffi8C) -G <£S3fttfcRK * V^/Hifc&JB Wc 

15 
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Mutan (mmmm) -k (*«aft*fc«K oda mzm^tzMutan mmmm) - 

Express Km (M3ff*fc» , fcft * Affl ^ 7 W - fc ^ n = j, * * ^ytt 
* (Pyrococcus furiosus) ffejfc DNA # y * 9— t?£JBWc QuikChangeTM 
Site-Directed Mutagenesis Kit i*Y?*i?-^ (STRATAGENE) thtS) m 
£fflV^5r i#'-C#, PCRifeSr^Jffli-S^-y h <fc Ut, TaKaRaLA 

PCR in vitro Mutagenesis Kit (^iSifitfcit) > Mutan (g^^M) -Super 
Express Km (MJStfcK) ««rfflV^^t#-e* 5. 

16 
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*5V>T, «x.tf r#pj ©Ht^fflUO, (CTCfel:J;5f^-/<5/ 
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EtT, **MfrSElfi0i|^J:*? *6>^3»lrttWi-S*s. **Mtt-toR»«rt8 

TartArae/lr* —13— IF04407 /,£ «b WCT*^/^/^ — IAM2020 

0.1%KH 2 PO 4 . 0.05%MgSO 4 ■ 7H 2 0. pH5.7) \ZX 30X> — 
«*«Sr*««#«l (4%*E«h 0.3%£:ig, 0.1%KH 2 P0 4 , 0.05%MgSO< • 
7H 2 CK 2%*jm& J 7>-7^, pH5.6) IC 1/100 ft&ll L 6 B Fnllg 

18 
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IFO4407^"C^^y =^^-^ftttfi 0.129 ^/mlT-fe«3, 3 
— tfj&tttt 0.156 HMfc/ml T'fo t) , & ~ *>^-*«tttt 5.97 *tt/ml 

*U (2%^S^x 0.3%Atts 0.1%KH 2 PO 4 . 

0.05%MgSO 4 • 7H.O. 3%*I»&v f i''7^ 0.5%?^ (HAtfcKK 
P H5.6) fc4 0W**U tt»*iR4:#fc. ^ya^-tflSttft 
0.106 UMfc/ml -0*9. - ^= « «ttr± 0.320 *{t/xnl -T?*>ofc. 

^lfcfli]3 

lt5«»«K©»»I^V^*WLfc. T T7*#**IAM2046 
J*£tg*il (2%*E», 0.3%^i£x 0.1%KH 2 PO 4 . 0.05%MgSO 4 • 7H 2 (X 3% 
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*3 





^igjlg (%) 




10 0 




14 5 


T/U h b V 


17 1 


^rjV h — ^ 


13 6 




2 3 5 




2 11 




18 0 


^ ^ o — >^ 


116 




113 




16 4 




12 5 




14 3 




12 9 


y/M?— 


116 


-r h — ^ 


14 2 




112 




14 2 




15 7 



IAM2020 Ic^V^Xtl^^Sb****'*^* 1 - 

mm* 2-c»e,*tfca»*«*^»6.ooo*y Kz>R**airc«tt 

Lfc„ fcV^. Iwa»lmli20mMyyeSiI (pH6.0) "C 5 mg/ml 

ht*:. i, 2, 4. 24, 4 8*i««©*:'^*****h , «* u mrntw* 

■yyy (TLC) ct^y ^^B-^^^^ Lfc « 
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n-^fcJ|Utttlc^yh«^*fc. (lOO-C, 10 

a) (BUty^iKS 

fr»*©»-frtt#e>Hfc«*^o^* 10,000 min\ 10 min.T«»i>#« U ± 

figKS* U 10 4g*<7> 10 mM y y77- (pH 7.0) L-tHHPiSt' 

-C«ff*r*#l-fc. 12,000 man- 1 , 20 min.T-ig foftffi U *©-h 

B£#ai=Jf-* (DIFCO) 0.2% 
^•7° h V (DIFCO) 0.5% 

^3-^ (jraj-fk^) 20% 
y ^Bfe2**i#y (IMKffc*) 

flt«-r^*5/«>A7*Sl« <#UHb^) 0.05% 
■ ±ffi»#*»»*fc*#U lMJMfe, lM*«<k^hy *-M^TpH5.7lC 
HftLfc. 100 ml fc«P 7 121"C. 20#Wk 
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mt 5**140 inin- 1 . *7^h«t9 i 

7 7 17 -A (Biff) 2.0% 

awt^-hy** (pm^) 0.3% 
y ^« i tk^ 2 * y (pm^) o.i% 

fctt^*^**?**!* OfUHfc^) 0.05% 

pr^te^^^^ (mytmm) 3.0% 

^ h_*#80 (0*^p°o*PX) 0.5% 

MLfc. igifc 100 ml ? 7 *=«K#&&> 121^. 20 #Wk 1 «ff T?« 

ILt«J8Lfc. 

fi^ 9** 140min\ «r##^a^J:9 lnH««, 6BW»*, fi**** 
KTCTW* Ufc„ HHSfcoV^ttlft***! 1 *: 25*0 £ Lfc. 

^2 jfett* • S¥«©B##* 

±lB*U*«:afiMc»::S»U »* 9 ml *»*tURW^tt«x 12 1*0. 20 # 
IHk lftJE-C*«L-C«fflLfc. 

*g£ 5**300 min', x9*b*t 1 ia»b2B»**, ft* 

3Q°CT'i%m Life. 

7*-^ 5.0g L6mli:!B»U l00ml«Hft77^ = l-»a^ 
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i2i^c, 20 ftffl, mmx-mmvx&mi'tz. 



mm • i&mm<nm& 

BACTO Tryptone 
BACTO Soytone 
BACTO Dextrose 



1.7% 
0.3% 
0.2% 
0.5% 
0.25% 



> pH 7.3 ± 0.2 



±ia&#&ffm7KKig«?L. »«S 100ml«rJEn7?* = fc#tt«U 121^ 

20 l^E-ejsmu-c^ffl uyt. 

Mi: 140min\ ^7^hi9 1 ^— 10jy.-hlg#, 

tfV^fh^ <0;*:$SfSS) 1-0% 

^©cn^r^(DIFCO) 0.25% 

«S^T^*^^^ <?P3fc5i*E3S) 0.1% 

y >-e£*Sff 2 * y * ^ (MKfc^) 0.05% 

SE®^^^v''>^7 7K^^ (RMt¥) 0.025% 

Ofhftfcfilig) 0.0001% 

7f*/~^LGl26 (JlS^ffc) 0.001% 
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^h- *#80 (H^fpAPX) 0.5% 

mt b 140 man', fitfig^T'o ^ «t f lml^SIs 5 0 R»]i§3tK 
30 , C-CJg«Uyh. 



^ 4 Penicillium multicolor 

®im*ai u y^ya" *i/mm 2.0% 

-/Ftm (nwntm 3.0% 

y 2 tK^i 1 * y 9 (BBJlcfc^) 0.5% 

6£^T^*-^^ (fnftMISS) 0.4% 

mm&m °- 3% 

Tf-b;—^ 0.05% 



JhfafflJ*£fit§!bM-i£A?U l#J&100ml^JgP^v^ = ^^a^. 1211C, 

«t 0'M& 140min\ Xy^hXV 1*— 5BElJ:igl i&ffi&ft 

y^h-^.#80 (B#£fianX) 3.0% 

U y& 2 jfcgf 1 * V vj* (Bim^) 2.0% 

■ eE®r^=^^ (fn^n) 1.0% 

5—* h PIG (Tift tf— ^ P °n) 3.13% 

7f*/- /ULG126 (Jfi^fc) 0.05% 
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J:lB»J*fe««*i::#tf U «Mft 100 ml Sign??** 121tX 
^5 Corynebacterium $,<D%Z^ 

mmrn &&&& 





0.2% 




0.1% 




0.4% 


y 2 tk?^ i # y ? 


0.15% 


v >m*m-r h v & a • 12 Tkfqfe 


0.15% 




0.02% 




0.0001% 




0.001% 



±B»J«*:»«*H:*#U 1M«, lM*«<fc^ h !J *-M£-C P H 7.0 \z 
mt ? 300 min \ *7^h±>) 1 2BW*** 

d-^f y^/p- j-^h^^bj/k 0.2% 

y 2 zKifi i * y •> a 0150/0 
y V&tK^i-*- h y •> • 12 ?k?p^ o.i5% 
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• 7 0.0001% 
Jfrffctf/Wv'* A • 2 *?P*& 0.001% 
±IB»*«r*»K*»-« s »^» lMJttL lMTK^b^MJ * AKT pH 7.0 ic 
fSSLfc. »»10ml«:*#K**^tt^ 12 20 #|SL 1 fcffi-CttS L 

aoiCT^^bfc. 

b) Mmmvm 

pNP- 3 — 7" y * -< c KSr 5 mg/ml £ ft £ «fc o 20 mM g£6£g£®*& (pH 
5.5) fcMKU iii«K»«Ai:lfc. ^^/W-0-:/y *^e^K£ 
10mefad*fc5J:5 20mM»«*«* (pH 5.5) fc#*U iil.«rM«F» 
B t Lfc. 

c) ffif^R^^ife 

SKttffi A £ W * o iSfcMft- 100 nl t *> > 100 jd SriPx. 

Trite. 

d) n-^ h^77^f- 

HMfcRJ&HTifc 20 jil & t *) ~y y # ^OWJB (Silica gel 60 F254 [1.05554], 
^/t^ (Merck) tt) l^#yhU *£**-&fc. -jfrfcWI**^*' = : » 
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{Aspergillus oryzae) IAM 2769 




T^^/^^r/t'-^ ~jl— (Aspergillus niger) 
IAM 2020 
IFO 4091 
IFO 9455 
IAM 2107 


{Aspergillus aculeatus) 


{Penicillium rugulosum) IFO 7242 


{Penicillium lilacinum) IFO 5350 


{Penicillium decumbence) IFO 31297 


{Penicillium multicolor) IAM 7153 


y /y^ ^-yif^ 

{Rhizopus oryzae) JCM 5560 


y yfj*=i— /U ^^7 ^ 
{Khizomucor pusillus) IAM 6122 


{Rbizomucor mieheiJFO 9740 


^ ^7 u ir ^ — y — *f 
( Talaromyces emersoniiTFQ 9747 


{Mortierella vinacea IFO 7875 




( Cryptococcus albidus) IAM 12205 




{Microbacterium arborescens) JCM 5884 


{ Corynebacterium ammoniagenes) IFO 12072 


{Corynebacterium ammoniagenes) IFO 12612 


=i y */<^ v^y t 5 # a 

{Corynebacterium glutamicum) IFO 1318 




{Actinoplanes missouriensis) JCM 3121 
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mmw6 

m&&t VX? K^^T* h m&^** 0.2%, h y 0.5%. /K 

*«|2%, V V® 1 * y 17^0.1%, «Egfe^i/^v-^A0.05%. pH5.7) 
-</U^^^ 75^/^^ {Aspergillus fumigatus) IAM2046 SrSSt, 30t 

0.3%. V 2 * y 0.1%, fifcife^;/*^* A 0.05%, ^ttx^^V 3%, 
y^h-*#80 1%, pH5.6) fcl*««U 30TC. 6 B IM® JtH Lfc. 

«*ft3i§l'J: t> ^8600 ml 6,000 *y h 

OBUfl-SiglBMAIP-lOlO, mitf&m T-710ml|r^Lfc o 200 ml £ 

4«C, 15000 rpm, 10 #F B 1«>>£<C.v£8t U ±» 192 ml tC«tKT^*=!7 A 55.9 
g (50%ISfn) HP*., ^-C-ftft^Ufc. 4^, 15000 rpm, 10 #Moa«k#* 
•C-#b)h.fc«:®%^20%^«(S^T^ ; e-!7iN/20mM U (pH 
6.0) 10 ml Kit?ft?U 4<C, 15000 rpm. 10 #M»'&#**<D-k»*ia , fe 
r»±^9.5ml £, 20%«lfliaElftT^ j e= ^ A/20 mM U (pH 
6.0) f ft ft Lfc 7*=/HT77P-^*7A (16x 100mm, 7 7^5^7 
*t§!i) K&U 20%a»e>0%©«BfeT^=5'Aac*i(|*43EtcJ:0«#U*:« 
SfC&iSflf £-frfc 0 Stt^-^^lHl'KL. 10DG*7^ (BIO-RAD *t£i) 
^T25mM MJx^/-/U7?VgII (pH 8.3) l^^r-^U 25 
mM h y / -A'T 5 V^TO (pH 8.3) -C ¥«<fc Ufcfc'f *^£&Mono- 
p*7A (5x200 mm, 7 7^^Ttt«) KifcU Polybuffer ( P H5.0, 7 7 
A^i/Tltm T'^liSL, pH8.3a»fcpH5.0WpH**««4gRfcJ:?>»*L, 

v?/y 3 ->^^iJ^Ip°»W- SDS-PAGEK 

JJ =i i/y — tf H (/<-!l^#-?'^'fA (BOEHRINGER 
MANNHEIM) tt») Lfc £: ^ ^, /<y KO*#4©*ftl**B**i**» 
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mmm7 

pH lifilT© «t 5 LTilI5£ L fc. 20 mM JB ~ * ^>&-HCl 
P H2-5 W# pH tcMK Lfc 2 mM p NP-^ U * ^<p K»* 400 jil £ 37tT 
5 dlW^v**^- h Ufc„ ftfcfiMtftttK 90 fd 5rfln;L 37^T- 20 #WRj&*:fr 
ftofc. 0.5M#Bfc^ M £A»ift500 ulSrta&E#&#-»t&*» 420nmOK 
LSMJ££tTfcofc. -trot**, Mii pHli 2.5-3.0 T-fo 5 

pH -e-K* ft flssfc £ *ri" 5 r. £ o fc c 

3Iigi&£tt£AT?> J: 5 bTSfl^ 20 mM ^l/m-HCl 

(pH2.5) -CMLfc2mM pNP-^ 0 ^oS' K«tt400 |d teB**«ttfc 90 
,JJnjtS0-66t;-C20#IHEJ£*fTfco*:. 0.5M«Bft"^ h U *-Mgtt600|d 
«r^n^.S:jcfi:Srf^Jt^-frx 420 nm US********-^- 

pH^]£tttt^T«J: SteL-cajfcUfc. pH 2-5 <0«-^ 
pH6-8©y ^Hfttt««x pH 7-10 (O^y ^^NaCa-NaOHttW«"C«f«» 
3$ff¥p° 0 £- 100**Rt STTJT? HSWfflsJfflLfcfL ^rtf> 90 fd £ 2 mM pNP-7 1 
M^ni^K^ (pH2.5) 400 fU S: 37*0-0 5 V^f^-<— h UfctWIC 

JD*. 37*0-0 20 ^WRrtySrtT*^*:. O.SMftfft-*- b V $ 500 pi Srftlx.S 

/£*«*Jh$*. 420 nm W«**«:WJE U«ttW£&fTfc^»#iStt*#fcfc. 
^WigmpH^c^{ipH8T- 100%-C-fc«9, pH3-8T-^-Cfcofc 0 *t4fc& 
*tO^{K<Of&ttSrWi-5^* 5 PH 4-7 -OgcfcKJfc'^ £ 9 J£v> pH ©Sffl-C£r 

•ftSfcttliftKi?* & 20 mM ^ i> is > NaCl-NaOH ttffitt (pH 8 ) "C 100 
##IKU 30-55\;o#a*-Cll*IIII«! ! ffi«»'*flFiStt«:«l3EL'n' < *:- 
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fritz.. 

fcW^fc. SilpH 1*3-6. t? P H 3 WTt^fflWiStt^ttS r 

fc, SilJaSli 30-60^C-C, 60 , C6tJbT?'b3lEffl«4«tt**-*'5-t* 
&j£ttii::*JV*TM:pH3-8* 50 , C6lT^5R^"C*>S-t*s»*»ofc. r«i 5 

U^^^n-sl^ ^2 Jig. =-^K^y>^-^-5#f h'J- 
y^^s 1989 (Molecular Cloning"2 nd ed.,Cold Spring Harbor Laboratory 
Press, 1989)) dtSoTfrofc. 

a) ?fefe#DNA<o¥.8t 

i'K 1 # !> fi**^* r *S'!>A 0.05%, pH5.7) izTX^*/\s* 

7*^^7 {Aspergillus fumigatus IAM2046) U 30^C, 3 B RD«tt 

Michael J Hynes (Molecular and Cellular Biology, 1983, Vol.3, No.8,1430- 
1439)tf>#fet£t£oT, 300 ml (DiJl^f-^ — ^b, 12.6 mg/ml C9$g|££>Sk£.&: 
DNA 0.2 ml #fc„ 

b) UftT 5 y KEWftS^ttW 

- (tzrU-yh KtfcR) K&U BB?IJ#^-1 22^S0N*SS 
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1 

Ala-Ala-Ser-Ala-Ser-Ala-Tjrr-Cys-Ser-Asn-Ser-Ala.Gly-Asn-Tyr- 
Lys-Leu-Ser-Ser-Ile-Ala-Ala 

Leu-Met-Thr-Pro-Ala-Gly-Ala-Asn-Phe-Ala-Leu-Met-Arg-His-Thr- 
Ile-Gly-Ala-Ser-Asp-Leu-Ser 

c) PCR \Z «fc 5 DNA —:/<£> ffr& 

y ^ L^-f KSr DNA i U ^ PCR^^-i Lfc. 

BEyj## 3 

5'-ACGAATTCAA(TC)(TA)(CG)IGC(TCAG)GGIAA(TC)TA(TC)AA-3' 
5'-CGGAATTCTA(TC)TG(TC)(TA)(CG)IAA(TC)(TA)(CG)IGC(TCAG)GG-3* 

r 5'-TCAAGCTTGC(AG)AA(AG)TTIGC(TCAG)CCIGC(TCAG)GG-3' 
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5'-AGAAGCTTGCI CC (TAG) ATIGT(AG)TG(TCAG)C (TG) CAT 

JgAT^^Tx GeneAmp PCR System 9600 (✓<-=* (Perkin 
Elmer) tt) SrJlV^t PCRRf&Srfrofc. 



<PCR EJ£$t> 

lOxPCRKJE^ffifc dF-f^A^— (Perkin Elmer) tfc) 10 fd 

dNTP (^-2mM, /^-Jfyi;^- (Perkin Elmer) *±) 10 jd 

25mMMgCl a (/<— 3f V^A^ — (Perkin Elmer) *t) 6 jd 

Sfc£ft:DNA*g$c (100|ig/ml) 1 ^ 

40jjM -fe^^. • -? ! 7<<-*— 2.5fil 

AmpUtaqGold (5 u/jd. /<— ^^ai/W— (Perkin Elmer) tfc) 

0.5 fil 



<PCRSf5^ft 1 > 

^X-v 5 1 : TO (95t, 9 #) 1 
^7—^2: (94*Cx 45 #) 30 IM*^ 

T=— ^ (55t, 1#) 

#g (72t:. 2#) 
*ir-^3: (72"C, 10#) ltf-f^A' 



^P>n^*fJ0.27kbp ODNA»f>i-^pucl9 (TOYOBO tt) j^d-zi^^ 
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d) lfi?9^^5 9-®^ 

7 * ^ A' * 75^^^i!3 Total RNA & 0HX U Poly(A)Quick mRNA 
Isolation Kit (^h7^^ (STRATAGENE) ftSO fcfflV^C Poly(A) RNA 
£f|§i| Lfc„ ZAP-cDNA Synthesis Kit h 7 9 9 J—^ 
(STRATAGENE) ttK) &J8V>T cDNA U aZAPn-^;?- (* h 

(STRATAGENE) ttiJ) v'a ^ U Gigapack IH Gold 

(*h7*^-V (STRATAGENE) #§!i) SrJB^T^y Litter 

±IBc)T?»fc-0.27kbp ODNAHf^-S: DIQ-High Prime (^<— U lstf—*>l"^ 
A (BOEHRINGER MANNHEIM) tfc®l)£rfflVM:^S§l Lfc„ Cltx-Sr DNAT'o 

^ h9 ^^_ v (STRATAGENE) |±©^ hy^ ^I^V\ ^ 

* > a V (in wvo Exicision) 2fcK «fc <K #J 1.7kbp <D cDNA ^ts~f 9 * 

5 FpAFPri 

f) «Ba^J^»:^ 

tt, b)-C*3£U*:N**BT5/fifcE?«J (EJII#tl) *JJ;tf!*itt7 5/S*E*U 



gccgcctctg cttcggctta ctgttccaac 
gcagctccgg ttcaaggggc cggaaacccc 
gacgacactt cgtccggtca caaacagacg 



tcggccggca actacaagct gtcctccatc 60 
ggctcggaat cgacctggca attgaccgtt 120 
atagttgggt tcggtgctgc tgtcactgat 180 
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gccacggtca cctcgttcaa cactttgtcc gcctccgtgc tgcaagactt gctcaataaa 240 
ctgatgacac ctgccggggc gaactttgct ttgatgcgac atactattgg ggcttcggat 300 
ctgtccggtg acccagccta cacgtacgat gacaatggtg ggaaagcgga tccgtcactg 360 
tcgggattca acctggggga ccgcggaacg gctatggcca agatgttggc aacaatgaag 420 
tctctgcagc ccaacctcaa gatcctcggc tctccctgga gtgcaccagg atggatgaag 480 
ctgaacgggg tccttgatgg caatacgaac aacaacaact tgaacgatgg atacctaacc 540 
agtgggggaa ccggtagtac ggggtatgcc agtcaattcg cgcagtactt tgtcaagtac 600 
attcaggcct ataagaatct cggtgctcac gtcgacgcga ttaccatcca gaacgagccg 660 
ctgttcagct cagcgggcta tcccaccatg tatgtctacg attatgagtc ggcacagctg 720 
atccagaact acatcggccc cgctcttgcc agcgcggggc tagatacgga aatctgggct 780 
tatgaccaca acacagatgt cccgtcgtac ccccagactg tccttaacca ggccggtcag 840 
tacgtcaagt cggtggcctg gcactgctac gctcccaacg tcgactggac cgtgctcagc 900 
cagttccaca acacaaaccc tggagtgaag caatatatga ccgagtgctg gactccagca 960 
tctggcgcat ggcatcaggc ggcggacttc accatgggtc ccctgcagaa ctgggcctcg 1020 
ggagtggcag catggactct gggaaccaac gctcaggatg gtccgcatct gtccactggc 1080 
ggctgcgcga catgtcaagg cttggtgacc atcaacaacg gaggatacac gctcaacacc 1140 
gcatactaca tgatggcgca attcagcaag ttcatgccgc ctggtgcgat tgtgctcaat 1200 
ggcagtggca gctacacgta ctctggcgga ggcggtatcc agtccgtggc ttccttgaat 1260 
cccgatggaa cccgcactgt ggttattgaa aacacttttg gcaatgatgt ctatgtgact 1320 
gtcactatga agagcgggca gaagtggagt gggaacgccc ctagccaatc cgtgactacc 1380 
tgggttcttc catctgcttg a 1401 

Ala Ala Ser Ala Ser Ala Tyr Cys Ser Asn Ser Ala Gly Asn Tyr Lys 
1 5 10 15 

Leu Ser Ser He Ala Ala Pro Val Gin Gly Ala Gly Asn Pro Gly Ser 
20 25 30 

Glu Ser Thr Trp Gin Leu Thr Val Asp Asp Thr Ser Ser Gly His Lys 
35 40 45 
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Gin Thr He Val Gly Phe Gly Ala Ala Val Thr Asp Ala Thr Val Thr 
50 55 60 

Ser Phe Asn Thr Leu Ser Ala Ser Val Leu Gin Asp Leu Leu Asn Lys 
65 70 75 ou 

Leu Met Thr Pro Ala Gly Ala Asn Phe Ala Leu Met Arg His Thr He 
85 90 30 

Gly Ala Ser Asp Leu Ser Gly Asp Pro Ala Tyr Thr Tyr Asp Asp Asn 
100 105 H° 

Gly Gly Lys Ala Asp Pro Ser Leu Ser Gly Phe Asn Leu Gly Asp Arg 
115 120 125 

Gly Thr Ala Met Ala Lys Met Leu Ala Thr Met Lys Ser Leu Gin Pro 
130 135 140 

Asn Leu Lys He Leu Gly Ser Pro Trp Ser Ala Pro Gly Trp Met Lys 
145 150 155 io" 

Leu Asn Gly Val Leu Asp Gly Asn Thr Asn Asn Asn Asn Leu Asn Asp 
165 170 I/O 

Gly Tyr Leu Thr Ser Gly Gly Thr Gly Ser Thr Gly Tyr Ala Ser Gin 
180 185 19" 

Phe Ala Gin Tyr Phe Val Lys Tyr He Gin Ala Tyr Lys Asn Leu Gly 
195 200 20b 

Ala His Val Asp Ala He Thr He Gin Asn Glu Pro Leu Phe Ser Ser 
210 215 220 

Ala Gly Tyr Pro Thr Met Tyr Val Tyr Asp Tyr Glu Ser Ala Gin Leu 
225 230 235 

He Gin Asn Tyr He Gly Pro Ala Leu Ala Ser Ala Gly Leu Asp Thr 
245 250 255 

Glu He Trp Ala Tyr Asp His Asn Thr Asp Val Pro Ser Tyr Pro Gin 
260 265 270 

Thr Val Leu Asn Gin Ala Gly Gin Tyr Val Lys Ser Val Ala Trp His 
275 280 285 

Cys Tyr Ala Pro Asn Val Asp Trp Thr Val Leu Ser Gin Phe His Asn 
290 295 300 

Thr Asn Pro Gly Val Lys Gin Tyr Met Thr Glu Cys Trp Thr Pro Ala 
305 310 315 J*" 

• Ser Gly Ala Trp His Gin Ala Ala Asp Phe Thr Met Gly Pro Leu Gin 
325 330 

Asn Trp Ala Ser Gly Val Ala Ala Trp Thr Leu Gly Thr Asn Ala Gin 
340 345 o&U 
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Asp Gly Pro His Leu Ser Thr Gly Gly Cys Ala Thr Cys Gin Gly Leu 
355 360 365 

Val Thr He Asn Asn Gly Gly Tyr Thr Leu Asn Thr Ala Tyr Tyr Met 
370 375 380 

Met Ala Gin Phe Ser Lys Phe Met Pro Pro Gly Ala He Val Leu Asn 
385 390 395 400 

Gly Ser Gly Ser Tyr Thr Tyr Ser Gly Gly Gly Gly lie Gin Ser Val 
7 405 410 415 

Ala Ser Leu Asn Pro Asp Gly Thr Arg Thr Val Val He Glu Asn Thr 
420 425 430 

Phe Gly Asn Asp Val Tyr Val Thr Val Thr Met Lys Ser Gly Gin Lys 
435 440 445 

Trp Ser Gly Asn Ala Pro Ser Gin Ser Val Thr Thr Trp Val Leu Pro 
450 455 460 

Ser Ala 
465 

ttfc<, m^V^?- Ka»e>**3£Kftv % >J<y K Pre ft) 

=i — K-t" 5 * 9 ^ K £^ tf «> "C £> 5 o 



ggcgacacca gaaagcaacc aagagcacga cacggactta tttctctttg aca atg 56 

Met 

cgt ata tct gtc ggt get ctg ctt ggc ttg aca gcc ctg agt cat gcc 104 
Arg He Ser Val Gly Ala Leu Leu Gly Leu Thr Ala Leu Ser His Ala 
-20 -15 "10 

aca aca gag aaa cga gcc gcc tct get teg get tac tgt tec aac teg 152 
Thr Thr Glu Lys Arg Ala Ala Ser Ala Ser Ala Tyr Cys Ser Asn Ser 
-5 -11 5 10 
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gcc ggc aac tac aag ctg tec tec ate gca get ccg gtt caa ggg gec 200 
Ala Gly Asn Tyr Lys Leu Ser Ser He Ala Ala Pro Val Gin Gly Ala 
15 20 25 

gga aac ccc ggc teg gaa teg acc tgg caa ttg ace gtt gac gac act 248 
Gly Asn Pro Gly Ser Glu Ser Thr Trp Gin Leu Thr Val Asp Asp Thr 
30 35 40 

teg tec ggt cac aaa cag acg ata gtt ggg ttc ggt get get gtc act 296 
Ser Ser Gly His Lys Gin Thr He Val Gly Phe Gly Ala Ala Val Thr 
45 50 55 

gat gcc acg gtc acc teg ttc aac act ttg tec gcc tec gtg ctg caa 344 
Asp Ala Thr Val Thr Ser Phe Asn Thr Leu Ser Ala Ser Val Leu Gin 
60 65 70 75 

gac ttg etc aat aaa ctg atg aca cct gcc ggg gcg aac ttt get ttg 392 
Asp Leu Leu Asn Lys Leu Met Thr Pro Ala Gly Ala Asn Phe Ala Leu 
80 85 90 

atg cga cat act att ggg get teg gat ctg tec ggt gac cca gcc tac 440 
Met Arg His Thr He Gly Ala Ser Asp Leu Ser Gly Asp Pro Ala Tyr 
95 100 105 

acg tac gat gac aat ggt ggg aaa gcg gat ccg tea ctg teg gga ttc 488 
Thr Tyr Asp Asp Asn Gly Gly Lys Ala Asp Pro Ser Leu Ser Gly Phe 
110 115 120 

aac ctg ggg gac cgc gga acg get atg gcc aag atg ttg gca aca atg 536 
Asn Leu Gly Asp Arg Gly Thr Ala Met Ala Lys Met Leu Ala Thr Met 
125 130 135 

aag tct ctg cag ccc aac etc aag ate etc ggc tct ccc tgg agt gca 584 
Lys Ser Leu Gin Pro Asn Leu Lys lie Leu Gly Ser Pro Trp Ser Ala 
140 145 150 155 

cca gga tgg atg aag ctg aac ggg gtc ctt gat ggc aat acg aac aac 632 
Pro Gly Trp Met Lys Leu Asn Gly Val Leu Asp Gly Asn Thr Asn Asn 
160 165 170 

aac aac ttg aac gat gga tac eta acc agt ggg gga acc ggt agt acg 680 
Asn Asn Leu Asn Asp Gly Tyr Leu Thr Ser Gly Gly Thr Gly Ser Thr 
175 180 185 

ggg tat gcc agt caa ttc gcg cag tac ttt gtc aag tac att cag gcc 728 
Gly Tyr Ala Ser Gin Phe Ala Gin Tyr Phe Val Lys Tyr He Gin Ala 
190 195 200 

tat aag aat etc ggt get cac gtc gac gcg att acc ate cag aac gag 776 
Tyr Lys Asn Leu Gly Ala His Val Asp Ala He Thr lie Gin Asn Glu 
" 205 210 215 

ccg ctg ttc age tea gcg ggc tat ccc acc atg tat gtc tac gat tat 824 
Pro Leu Phe Ser Ser Ala Gly Tyr Pro Thr Met Tyr Val Tyr Asp Tyr 
220 225 230 235 
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gag teg gca cag ctg ate cag aac tac ate ggc ccc get ctt gee age 872 
Glu Ser Ala Gin Leu He Gin Asn Tyr He Gly Pro Ala Leu Ala Ser 
240 245 250 



920 
968 
1016 
1064 



qcg ggg eta gat acg gaa ate tgg get tat gac cac aac aca gat gtc 
Ala By Leu Asp Thr Glu He Trp Ala Tyr Asp His Asn Thr Asp Val 
255 260 ZB5 

ccg teg tac ccc cag act gtc ctt aac cag gee ggt cag tac gtc aag 
Pro Ser Tyr Pro Gin Thr Val Leu Asn Gin Ala Gly Gin Tyr Val Lys 
270 275 280 

teg gtg gee tgg cac tgc tac get ccc aac gtc gac tgg ace gtg etc 
Se? Val Ala Trp His Cys Tyr Ala Pro Asn Val Asp Trp Thr Val Leu 
285 290 295 

age cag ttc cac aac aca aac cct gga gtg aag caa tat atg ace gag 
Ser Gin Phe His Asn Thr Asn Pro Gly Val Lys Gin Tyr Met Thr Glu 
300 305 310 315 

tgc tgg act cca gca tct ggc gca tgg cat cag gcg gcg gac ttc ace 1112 
Cys Trp Thr Pro Ala Ser Gly Ala Trp His Gin Ala Ala Asp Phe Thr 
320 325 <" u 

atg ggt ccc ctg cag aac tgg gee teg gga gtg gca gca tgg act ctg 
Met Gly Pro Leu Gin Asn Trp Ala Ser Gly Val Ala Ala Trp Thr Leu 
335 340 345 

gga acc aac get cag gat ggt ccg cat ctg tec act ggc ggc tgc gcg 
Gly Thr Asn Ala Gin Asp Gly Pro His Leu Ser Thr Gly Gly Cys Ala 
350 355 360 

aca tgt caa ggc ttg gtg acc ate aac aac gga gga tac acg etc aac 
Thr Cys Gin Gly Leu Val Thr He Asn Asn Gly Gly Tyr Thr Leu Asn 
365 370 375 

acc gca tac tac atg atg gcg caa ttc age aag ttc atg ccg cct ggt 
Thr Ala Tyr Tyr Met Met Ala Gin Phe Ser Lys Phe Met Pro Pro Gly 
380 385 390 «J»o 

gcg att gtg etc aat ggc agt ggc age tac acg tac tct ggc gga ggc 
Ala He Val Leu Asn Gly Ser Gly Ser Tyr Thr Tyr Ser Gly Gly Gly 
400 405 410 

ggt ate cag tec gtg get tec ttg aat ccc gat gga acc cgc act gtg 
Gly He Gin Ser Val Ala Ser Leu Asn Pro Asp Gly Thr Arg Thr Val 
415 420 425 

gtt att gaa aac act ttt ggc aat gat gtc tat gtg act gtc act atg 
Val lie Glu Asn Thr Phe Gly Asn Asp Val Tyr Val Thr Val Thr Met 
430 435 440 

aag age ggg cag aag tgg agt ggg aac gee cct age caa tec gtg act 
Lys Ser Gly Gin Lys Trp Ser Gly Asn Ala Pro Ser Gin Ser Val Thr 
445 450 455 
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acc tgg gtt ctt cca tct get tga aaagagtgta gtttcagatg gttagatatg 1550 
Thr Trp Val Leu Pro Ser Ala 
460 465 

tattgaagag tagegcttgg agacatcaat agecttttte taattacatg tegtgeaget 1610 
tccaaaaaaa aaaaaaaaaa aaaaaaaaaa aactcga 



@E?iJ#-i§- 1 0 

Met Arg He Ser Val Gly Ala Leu Leu Gly Leu Thr Ala Leu Ser His 
1 5 10 To 

Ala Thr Thr Glu Lys Arg Ala Ala Ser Ala Ser Ala Tyr Cys Ser Asn 
20 25 30 

Ser Ala Gly Asn Tyr Lys Leu Ser Ser He Ala Ala Pro Val Gin Gly 
35 40 45 

Ala Gly Asn Pro Gly Ser Glu Ser Thr Trp Gin Leu Thr Val Asp Asp 
50 55 60 

Thr Ser Ser Gly His Lys Gin Thr He Val Gly Phe Gly Ala Ala Val 
65 70 75 80 

Thr Asp Ala Thr Val Thr Ser Phe Asn Thr Leu Ser Ala Ser Val Leu 
85 90 95 

Gin Asp Leu Leu Asn Lys Leu Met Thr Pro Ala Gly Ala Asn Phe Ala 
100 105 110 

Leu Met Arg His Thr He Gly Ala Ser Asp Leu Ser Gly Asp Pro Ala 
115 120 1Z5 

Tyr Thr Tyr Asp Asp Asn Gly Gly Lys Ala Asp Pro Ser Leu Ser Gly 
130 135 140 

Phe Asn Leu Gly Asp Arg Gly Thr Ala Met Ala Lys Met Leu Ala Thr 
145 150 155 160 

Met Lys Ser Leu Gin Pro Asn Leu Lys He Leu Gly Ser Pro Trp Ser 
165 170 175 

Ala Pro Gly Trp Met Lys Leu Asn Gly Val Leu Asp Gly Asn Thr Asn 
180 185 190 

Asn Asn Asn Leu Asn Asp Gly Tyr Leu Thr Ser Gly Gly Thr Gly Ser 
195 200 205 

Thr Gly Tyr Ala Ser Gin Phe Ala Gin Tyr Phe Val Lys Tyr He Gin 
210 215 220 



40 



Page: 42 



WO 00/18931 PCT/JP99/05346 

Ala Tyr Lys Asn Leu Gly Ala His Val Asp Ala He Thr He Gin Asn 
225 230 235 

Glu Pro Leu Phe Ser Ser Ala Gly Tyr Pro Thr Met Tyr Val Tyr Asp 
245 250 Z55 

Tyr Glu Ser Ala Gin Leu He Gin Asn Tyr He Gly Pro Ala Leu Ala 
260 265 270 

Ser Ala Gly Leu Asp Thr Glu He Trp Ala Tyr Asp His Asn Thr Asp 
275 280 285 

Val Pro Ser Tyr Pro Gin Thr Val Leu Asn Gin Ala Gly Gin Tyr Val 
290 295 300 

Lys Ser Val Ala Trp His Cys Tyr Ala Pro Asn Val Asp Trp Thr Val 
305 310 315 <"U 

Leu Ser Gin Phe His Asn Thr Asn Pro Gly Val Lys Gin Tyr Met Thr 
325 330 33o 

Glu Cys Trp Thr Pro Ala Ser Gly Ala Trp His Gin Ala Ala Asp Phe 
340 345 350 

Thr Met Gly Pro Leu Gin Asn Trp Ala Ser Gly Val Ala Ala Trp Thr 
355 360 365 

Leu Gly Thr Asn Ala Gin Asp Gly Pro His Leu Ser Thr Gly Gly Cys 
370 375 380 

Ala Thr Cys Gin Gly Leu Val Thr He Asn Asn Gly Gly Tyr Thr Leu 
385 390 395 

Asn Thr Ala Tyr Tyr Met Met Ala Gin Phe Ser Lys Phe Met Pro Pro 
405 410 415 

Gly Ala He Val Leu Asn Gly Ser Gly Ser Tyr Thr Tyr Ser Gly Gly 
420 425 430 

Gly Gly He Glh Ser Val Ala Ser Leu Asn Pro Asp Gly Thr Arg Thr 
435 440 445 

Val Val He Glu Asn Thr Phe Gly Asn Asp Val Tyr Val Thr Val Thr 
450 455 460 

Met Lys Ser Gly Gin Lys Trp Ser Gly Asn Ala Pro Ser Gin Ser Val 
465 470 475 4HU 

Thr Thr Trp Val Leu Pro Ser Ala 
485 
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{Aspergillus oryzae) ^*75 "7' — £ &^tf 7° 7 * 5 K pTG-Taa (Kato M, 
Aoyama A, Naruse F, Kobayashi T, Tsukagoshi N (1997) An Aspergillus 
nidulans nuclear protein,AnCP,involved in enhancement of Taka-amylase A 
gene expression binds to the CCAAT-containing taaG2,amdS,and gatA 
promoters. Mol Gen Genet 254:119-126) U 
rf7<<~*— TAA5* 
E?'J§-5§-l 0 

5'-GGGCCTGCAGGAATTCATGGTGTT-3' 
h 7*7 A "V — TP3' 
gB3«JS^l 1 

T ^^-ir • 7° 7 : 

5'-CGAGCCGGGGTTTCCGTCCGCAGGCGTTGC-3' 

-CPCR K TUMBLE 9** J* V h^r#/c 0 
<PCR£J&^> 

US DNA (50 ng/ml) 1 fil 

50 nM • ^7^-^— M 

50 |tM T^^irVT. • •7*7-1'-^— 1 

Premix Taq (EX Taq Version TaKaRa) 23 id 



<-pCRB.fc0ki*> 

ggtt (95t, 1#) llM^A- 
7.7— v>2: m\± (951C. 1#) 30 * ^ 

T~— (55t> 1#) 
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(72t;. i#) 

#ft (72^, 5#) llNf** 

DNAfc-^tf^* 5 KpAFPriSr^Mt L^7-r-7-dPC5* 
2 

5*-GCAACGCCTGCGGACGGAAACCCCGGCTCG -3' 

3 

ryfty^ • "7 P, 7 -tf : 

5'-GCGCAAGCTTGGAAGCTGCACGACATGTAA-3' 

^-U-Jf (Aspergillus oryzae) ^*r5?-tfO^B*-#-i > ?>*^>' 

»ft^ttSse8387I h^ALtfci. 77^^bt« 

Sse8387l t Hindni X-t&m. LlH]i|X L.fz 0 

.jr-?* — *-<gii£fipTG-Taa U ~?7 4 •^ > — TAAH 

sa^js^- 1 4 

5'-GCGCAAGCTTTGAAGGGTGGAGAGT-3' 
v b~?7 4 — TAA3' 

gayu##i 5 
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5'-GCGCCCTGCAGGTCTAGAATTCCTAGTGGTT-3* 

-CPCR x.xm.iRLy * 

ftbtltc???* V h<?3±»£»w{iHindIII SrTSSKfi Sse83871 
LTfe5. 77^ V hSrSPSB^Hindlll t Sse8387I f&a U(h]«IX Lfc 

-7-#-&&^T-;fcS;*-ci^v>v-5'-y ^BMft^KB** (pyr4) £^tf^7* 
5 K pTGl (Kato M (1997) Mol Gen Genet 254:119-126) SrftJITO^ Sse8387I 

:©30077^ VhSriS*gbfc^7^5 KpAFPriEl (-7-#-ites^<Z> 
^^*rL-cm*-^) i: pAFPriE2 (.mjjfi) Sr#fc„ 

b)^fHte&4*<E>&# 

>"8£fl&^B£B¥llt (pyrG) ttfJ)57^^^ 5 ^*5 
(Aspergillus nidulans) G191 (Kato M (1997) Mol Gen Genet 254:119- 
126)£r5fr£i&Jfi (2% ^/H^** K7^h, 0.1% h 2% ^a- 

0.1% *yi»\ 2jig/mlp-T5;y^S#^. PH6.5) »cBS«U 30TC18 B#P„*H§ 

■#t5iiaO*iU hmm (O.SMNaCl, 

lOmM NaH 2 P0 4 , 20mM CaCl 2 s 3.75mg/ml Novozyme234) |£ff8tfc* 30^0, 
l^IHtS. ^iglCtO^o bZ??* h&EDDlU 1500rpnu 5 
«tit), b*itS&Vot ttifc. rott®^^0.8MNaCl^ 

tcjgfg U 1500 rpm. 5 *Hfi <t 9 ttlR****fc. 0.8M NaCl/50 mM 

CaCl,*«tW»»U, 1500rpm, 5 #i§4>#8SK * *> *&^S 
<D0.8MNaCl-50mMCaCl 2 ^^?g®b, T-^^^^ft 
- W /p h**ffi50|ill^ 20 VLgVDNAfgm. 12.5jil <F> PEG t&ffli. 

(25% PEG6000/50 mM CaCl,/10 mM TYis-HCl (pH7.5)) &lNx.t&&'&, * 
±|C20 ^ILfc. ^|:0.5ml<DPEG SriOtS^, 7k±U: 5 #f£E L£: 0 
1ml O0.8MNaCl/50mM CaCl 2 ig#c SrflP ^t^Lfc. d^iS^iS 0.5 ml 
£ N ^ft 50 < CtC»}&L-C*JV^/c 15 ml <7)2%T#-Sr^tf (0.6% 
NaNO S N 11 mM KH 2 P0 o 7 mM KC1, 1.2M V/Ufh-zK 0.05% MgSO« • 
7H 3 0. 1% *Ou=a — 2 jig/ml p-T ? / 2c&#SL pH 6.5) — 
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pTGl, pAFPriEl, pAFPriE2 (Of 7 * 5 K DNA fcoV^TfTofc. 
pAFPriEl *>P>li23^, pAFPriE2 h l± 13 tfcO^fC Lfc. 

c) jgJMBIMfcoPMi 

»K«5Jft«Off«iittpTGl*»b»±8ttc. pAFPriEl 18 pAFPriE2 

*&iii2f*u:ovN-c*Tofc. 4^Ktei^fc^-t»*£M»#tt u% * 

V^yh^. 0.5%KH 2 PCv O.lKNaNO,, 0.05%MgSO<- 7H,(\ 2% -e* h 
-* % 4,ig/ml p-T5y*JR«. 0.1% M-^wyHS (Trace 
element solution) ) (Core DJ.. Biochem. Biophys. Acta 1966. 113 *K P. 51- 
56) CgSSL, 3CC 96«FlB«i:5#*^. 48 WW, 72 B*|Hk 96«PMi:l& 
fcttfclM'^'y iiifftW^ttlzoV^-CJSttfcttfcbfc.. pTGls 

pAFPriE2 <o^K^^^^>«'N-CVN-rix i b^li«ttf±^^^'^ ;6iof::;!)S - 
pAFPriEl «3#«HB«M* 5 »to V<>T»*fiH** s *» $ flit. 

mmm 1 o 

««r±«B (f&73@B*Jl^^b^£) WW H-56299 

ft • * fc^i** b <£>&&#i>S$ite Molecular and Cellular Biology Vol. 3 
ppl430- 1439(1983)K&oT'fT*o*: 0 »«©Sfefefl£DNA <D«l«W:**fc H 
(Biochim. Biophys. Acta Vol.72, PP 619-629. 1963 ¥) fctto 
■ Ttf ft o fc 0 «Ci^0 W^fe^ DNA tt Iefuji h <D35& (Biosci.Biotec.Biochem. 
Vol.60, PP 1331-1338, 1996 ¥) Kttot««lfc. 

- W J:9 |c#fe*tfc#«Jtefefls: DNA 10 jig SrT^^^/U^ 7 5^^ 
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(Aspergillus.fumigatus) „ T *- r *-A'*cA'* & I) if (Aspergillus.oryzae) , T 
?.^/V2t>V* =-13— {Aspergillus niger) , T^^/I^^u^ 7^ra7^^ 

(Aspergillus aculaetus) ^ ^=«>y!>A 1)7^^ (Penicillium 
Uterinum) % y # A ^ft>^<^^ (Penicillium decumbence) „ — D 

•7 A ?;Ufi>7- (Penicillium multicolar) . * 7 o ir * at-r — y = 

( Talaromyces emersonii) N ^E- A' ^ :x. U- 7 ^<"7" - feT (Mortierella vinacea) ^ 
^y-7"h=i T/U- tT ( Cryptococcus albidus) ^ ^ 9 7" }) $ J* 

T V^=-T v^;* ( Corynebacterium ammmoniagenes) , = y t!)7 
^/W* 5 * A ( Corynebacterium glutamicum) > S^n/^^y^A T/U>}? 
Hry^ (Microbacterium arborescens) , ^ =• U •> ■£> ^ 1^ 

(Penicillium rugolosum) BamHI T% U /T'X ^r])f^- (Rhizopus 

oryzae)^ V y*A=i— ,/P (Rbizomucor pusillus) „ 5 

— /^-f (Rhizomucor miehel) % T -i> "f- J Zfy 5 X— yai^ix;* 

(Actinoplanes missouriensis) <Dm&, EcoRI "TMHflS L l%T#a — ^7*/Hc 

DNA a ^7^1:^0 y h U DIG ^fA^ry h P 

te^gfl^-) Sr^SSbfctOSr^o— ^fc UX^-f^y n-H—i/a :/£r*Tftofc 0 
*<0*S^:, '^4 -7 9 ^3 (5 x SSC, 1% ydr^^k 

0.1% N-7 o ^ /uf $/y t h !) A, 0.02%SDSs 68*0. — SfcK Sfc*$-& 
(6xSSC. 0.1% SDS, 5min.x2t 6xSSC, 0.1% SDS. 45*0. 15 

min.x2) X'^m^n^-otct Z.*>s fift^Jt^^^^D y h LfctelBK: v':/•7v^ 
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(Aspergillus fumigatus) IAM2020 & #k<D*&m<DVy V = is?— t? 

T^^i'^/^^ ^-y-tf (Aspergillus oryzae) > T^^/l'^r/l'^ 
=^f— (Aspergillus Jiiger) „ 7 ^^</^^c^^ 9 * (Aspergillus 

aculeatus) , v' y 17 -k /Isf- Jj 7 — (Penicillium multicolor) N ~ -> y 
«7 A y 9 -^tA (Penicillium lilacinum) , ^il^^!) !)A T V^— T 
(Corynebacterium ammoniagenes) „ aJJ^/^f !)7" yjUf 5. jj A. 
( Corynebacterium glutamicum) tf »i J; D ^ Ml ^ 5^ * ©IB L V * 4fc# © 

(5xSSC. 10#<b4xSSC, 68*0, 30 #) (Hfc^T *> i'^-7V^£■ 
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R, 


R, 






(Glycitin) 


446.4 


H 


OCH 3 


H 


2 mM 


(Genistin) 


432.4 


OH 


H 


H 


2 mM 


(Daidzin) 


416.4 


H 


H 


H 


2mM 


(Acetylglycitin) 


458.4 


H 


OCH3 


COCH3 


2 mM 


(Acetylgenistin) 


474.7 


OH 


H 


COCH3 


2 mM 


( A r'o+vl #1 oi rl «i n ) 


458.4 


H 


H 


COCH3 


2 mM 


(Malonylgly titan ) 


502.4 


H 


OCH3 


COCHjCOOH 


2 mM 


(Malonylgenistin ) 


518.4 


OH 


H 


COCH,COOH 


2 mM 


(Malonvldaidzin) 


502.4 


H 


H 


COCH 2 COOH 


2 mM 





CH20R3 




7tf^^!l'>f>' (Acetylglycitinh T 

( Acetylgenistin) % T -fe / W ^ 4 *J ^ ( Acetyldaidzin) % -7D=/^y->fy 
(Malonylglycitin) „ -v o =• ^ ^ (Malonylgenistin) , -v n =-/^V -Y V s 

(Malonyldaidzin) (^±7 5? y =1 tt®Jp B p, 7 4 *t£JIK5c) SrT;*^ 
/U4r/U^ y%U$* {Asp. fumigatus) V $ J* -v/Vf-ji^ — 

(Pen. multicolar) t-h P®! Ufc V ? V = ^ ^— if S^*^ i7-*^Ki*C 
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£BI§Ss£ 20mMgtgfci&« (pH4.0) fftUlt, **i,*'ft<9?£t££ 1.88 
AU/mltU 2mM'fy77*V (12.5 fdh 20 mM ^gUgiSrf& (87.5 |dh 
ffMffi (25jil) ^APX55 < C trS^SrfT^ofc. 1, 3, 6^F^-C25fU 

^oiJ-v^y i/^Srfrfcw ^bfc-y-^^/Hw^ ^/-/U75|dx *900ni 

4 si-* (0.2^m)Lfc^*-CHK2.5f&:?fr«RLfc o rOlml* 
HPLC-C«?^fUfc (HPLC&#, # 7 A : ODS80TM (IV-), igBlifc : Tir 

HiSfl« 1 2 

0J*«O«f*jW 2kg & 100*C. 10#T?»*ttfflU tt«««:^7^tVH 
P 2 0 (£e?M) S:ofefc*5 -McgHt, *4t?-A''7 9 K&«* 

j*ufc«» ioo%*# /ux-wm istzj-j y-'^y v ^^<o ^KSriaiRufc. 

3Ufe#J 4 •C'tetlfctSi^ 1 ml t 20 mM y V^TOfS (pH 6.0)T* 5 
mg/ndtwfaM$Kfe^^y=^^y ^^ov-K^IS lml<b=S:^L. 37^CT- 

MXSttftfr^MfS (loot:, 10 Ufct>o*rfflv^fci»^lc*sv^Ttt, 
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^JS0(l6T?#bnfcm$i»^^O.3 AU bffim<DpHF-y» K«r 
37 < CX- 24^fPbH'>'#3-^*- b L- TLC -JfSHt&^fc, ^rO&j?^ ^ y * -< 

UlifegiJ 1 5 

-^ia^^^i: t-ow<y h v i/m&mnt \,x -mmmzm^tc 
b v >mi.f&&m(DW&n&ifo* (m*pm&f£mft) <D*mm<fo& hp-20 # 

7 A|£ft3|f $-£ 50%;* 9 / —^X-foftm., 100%* * J — A'tfleltt L:x./<jJ* v — 
' 5mg/ml izmte LfcXSCK 0.3AU WHJS^l 4 Kt* LfcffiB?^*££*:l±2liifc0>J 6 
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mmm 1 6 

#<P##<ig£ TLC fc^TP^fCo ^CD*^, 

jt^ N ^-a v^<^#^^Oii5fif^ffiSrSS^/ci„ 1.88 AU£r 

_^-_ /U> ^yXT/i'ft Kn y-7-n— ^^f!)i/7l — K 

*£figf*®fc -e i> mfs.& *i 5& £ ft t v * s £ a* # a» o fc 0 
mfc#l 1 8 

2li£#J4 i: 5{Z7fk-TT ^^^^ •7$.#fixb**--i/y V -^^iiy 
romH-lw 1.88 AU«75^l!f^APx.37t:T*24B#F B 1'l'^^r^^— h L#«Sr^^^ 

' nasffu 9 

%mm4\z^&nm&mwL*m^xfty 4 > t 0.5 au 06*3? £ 
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mmm 2 0 

100%> 2g*83t7c) 1 ml t SrS^ b 37rirr-i!ft (14>#W> -f^a^-hU 
# 0 *s Jt3ft * Hfc 0 * fc r «5fM! tt&St%Mtt& lOO^T* 10 fmmf&tm. L 

t © "c f± jlv * * *» o fc„ 

2 1 

ml tSrM-^b 37^-0 24 B^PbIT* ^ h U # I? ©&jfc*r , 6 , tettlfcli: «t 
•JW^fc. * 7X'*A'*?A'X — it— 2&iK.Xf7 

tttrftM&9 (ioo'C, io#) L7t t3<7)-ci±r<7?«k 5 fc3»*tttt*e>*t<ea»o;fc. 

HtfcW 2 2 

glElfcWeolMS***^^-^*^*?!-^®** l.OAU/ml £ U 2.5% 7 
**^-^T^=«— ^4r^tfT-fe b= h V (200 ml), 10%7* !/ * ^< a — x&tr 
20mMStBferatt (250 id) N tUtB*»* (50 |d) &Anx, dS^-Cfrfc* 
fifofc. RJtS*6«F(RI-Cl*T**; 500 jd tan*., £ 

T^^->HP-20^7A{ciibs "CaMto?'!' y<a — 

rfr&JBU 100|dK*£fl?U 20 nl Sr TLC ^ Hc^sKy h LT, K 

nHx ftiftipt^y-^l :4ttSr«»b, 1051C^ lO^WttKLfc). 
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5. 
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5 . -«E»ffrteflUfl b-cOk-«fE«flc J: 9 -»*«<fT?*t**l»-t-«Stt. 
6. TIB (a) ~ (g) 36»63B«**taaKy5C^ l^*^-K*»6*0» *»o x 

y^^K* = — K-f-s^y w^-^- Kj&»e>*s#y '^f- k. 

(b) Ewa^Eai#-s-8i£SB*i«>T s /*e*Hw*5^"c» 

(c) e«*»e5«i#*7 tK*o««E?ij*#-rs#y K, 

(d) BJ**oE3fl#*7lcie«J©Jft£E?U*w*5^-C\ H@Xf:Mgf£<@04££ 

(e) ±IB (a) ~ (d) ©Vvf*ia»WE*W>#y V-*^ Kfc* h y 
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(f ) ±ie (a) ~ (a) (D^-rit^i't&mco^i) v^m^^ir 

Stf y v*<f- K, 

(g) ±IB (a) ~ (f) <0^*<i'bV^*iA»lot»*OjKyj*^U^K 

10. it^9f2^^W^^Sr^^*»'^«l-> -^SS^^f^ffl 
LTg£-JSffi*i{fc.J: 0 ~ *f Sr MUTT 5©tt&3r-r5B?ii?&£jM Lfc, 

11. *^4b*r*il*i6lw»*L, -ISSa^^f^ffl LTf£-)&gS:&t#<t 

12. $&£4&j)S:r;*.^/t'=¥/l'* {Aspergillus) ^v/!)^ 
(Penicillium) Jp % D'/^ {Ehizopus) W,. D / {Rhizomucor) 

Jg, ^ya-v^ir.*. (Talaromyces) JSH. (Mortierella) ^ 

y ;/ h => * * ( Cryptococcus) 5^n/^f !)^ (Microbacterium) 

JR, ziy^^^v^y^^ {Corynebacterium) g> 7^f /7"7*^ 
(Actinoplanes) JR*>6>»tf*u5lt*JH 1 1 £>®iii&o 
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SEQUENCE LISTING 
<110> Amano Pharmaceutical Co., Ltd. 

<120> Novel enzyme composition, production process therefor, 
and use thereof 

<130> P-32423 

<140> 
<141> 

<150> JP 10-294675 
<151> 1998-09-30 

<160> 16 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 22 
<212> PRT 

<213> Aspergillus fumigatus 
<400> 1 

Ala Ala Ser Ala Ser Ala Tyr Cys Ser Asn Ser Ala 61 y Asn Tyr Lys 
15 10 15 

Leu Ser Ser He Ala Ala 
20 



<210> 2 
<211> 22 
<212> PRT 

<213> Aspergillus fumigatus 
<400> 2 

Leu Met Thr Pro Ala Gly Ala Asn Phe Ala Leu Met Arg His Thr He 
15 10 15 

Gly Ala Ser Asp Leu Ser 
20 



<210> 3 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 



<220> 

<221> modified_base 
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<222> (14) 

<223> i 
<220> 

<221> modified_base 
<222> (20) 
<223> i 

<400> 3 " . 0R 

acgaattcaa ywsngcnggn aaytayaa *° 

<210> 4 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<220> 

<221> inodified_base 
<222> (17) 
<223> i 

<220> 

<221> modified_base 
<222> (23) 
<223> i 

<400> 4 _ fl 
cggaattcta ytgywsnaay wsngcngg & 

<210> 5 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<220> 

<221> modified_base 
<222> (17) 
<223> i 

<220> 

<221> modified_base 

<222> (23) 

r <223> i 

<400> 5 

tcaagcttgc raarttngcn ccngcngg "> 
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<210> 6 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<220> 

<221> modified_base 
<222> (11) 
<223> i 

<220> 

<221> modifiedjaase 
<222> (17) 
<223> i 

<400> 6 OD 
agaagcttgc nccdatngtr tgnckcat 28 

<210> 7 
<211> 1401 
<212> DNA 

<213> Aspergillus fumigatus 

<400> 7 , n 
gccgcctctg cttcggctta ctgttccaac tcggccggca actacaagct gtcctccatc 60 

gcagctccgg ttcaaggggc cggaaacccc ggctcggaat cgacctggca attgaccgtt 120 

gacgacactt cgtccggtca caaacagacg atagttgggt tcggtgctgc tgtcactgat 180 

gccacggtca cctcgttcaa cactttgtcc gcctccgtgc tgcaagactt gctcaataaa 240 

ctgatgacac ctgccggggc gaactttgct ttgatgcgac atactattgg ggcttcggat 300 

ctgtccggtg acccagccta cacgtacgat gacaatggtg ggaaagcgga tccgtcactg 360 

tcgggattca acctggggga ccgcggaacg gctatggcca agatgttggc aacaatgaag 420 

tctctgcagc ccaacctcaa gatcctcggc tctccctgga gtgcaccagg atggatgaag 480 

ctgaacgggg tccttgatgg caatacgaac aacaacaact tgaacgatgg atacctaacc 540 

agtgggggaa ccggtagtac ggggtatgcc agtcaattcg cgcagtactt tgtcaagtac 600 

attcaggcct ataagaatct cggtgctcac gtcgacgcga ttaccatcca gaacgagccg 660 

ctgttcagct cagcgggcta tcccaccatg tatgtctacg attatgagtc ggcacagctg 720 

atccagaact acatcggccc cgctcttgcc agcgcggggc tagatacgga aatctgggct 780 

tatgaccaca acacagatgt cccgtcgtac ccccagactg tccttaacca ggccggtcag 840 
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tacgtcaagt cggtggcctg gcactgctac gctcccaacg tcgactggac cgtgctcagc 900 

cagttccaca acacaaaccc tggagtgaag caatatatga ccgagtgctg gactccagca 960 

tctggcgcat ggcatcaggc ggcggacttc accatgggtc ccctgcagaa ctgggcctcg 1020 

ggagtggcag catggactct gggaaccaac gctcaggatg gtccgcatct gtccactggc 1080 

ggctgcgcga catgtcaagg cttggtgacc atcaacaacg gaggatacac gctcaacacc 1140 

gcatactaca tgatggcgca attcagcaag ttcatgccgc ctggtgcgat tgtgctcaat 1200 

ggcagtggca gctacacgta ctctggcgga ggcggtatcc agtccgtggc ttccttgaat 1260 

cccgatggaa cccgcactgt ggttattgaa aacacttttg gcaatgatgt ctatgtgact 1320 

gtcactatga agagcgggca gaagtggagt gggaacgccc ctagccaatc cgtgactacc 1380 

tgggttcttc catctgcttg a 1401 

<210> 8 
<211> 466 
<212> PRT 

<213> Aspergillus fumigatus 
<400> 8 

Ala Ala Ser Ala Ser Ala Tyr Cys Ser Asn Ser Ala Gly Asn Tyr Lys 
15 10 15 

Leu Ser Ser He Ala Ala Pro Val Gin Gly Ala Gly Asn Pro Gly Ser 
20 25 30 

Glu Ser Thr Trp Gin Leu Thr Val Asp Asp Thr Ser Ser Gly His Lys 
35 40 45 

Gin Thr He Val Gly Phe Gly Ala Ala Val Thr Asp Ala Thr Val Thr 
50 55 60 

Ser Phe Asn Thr Leu Ser Ala Ser Val Leu Gin Asp Leu Leu Asn Lys 
65 70 75 80 

Leu Met Thr Pro Ala Gly Ala Asn Phe Ala Leu Met Arg His Thr He 
85 90 95 

Gly Ala Ser Asp Leu Ser Gly Asp Pro Ala Tyr Thr Tyr Asp Asp Asn 
100 105 110 

Gly Gly Lys Ala Asp Pro Ser Leu Ser Gly Phe Asn Leu Gly Asp Arg 
115 120 125 

Gly Thr Ala Met Ala Lys Met Leu Ala Thr Met Lys Ser Leu Gin Pro 
130 135 140 

Asn Leu Lys He Leu Gly Ser Pro Trp Ser Ala Pro -Gly Trp Met Lys 
145 150 155 160 
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Leu Asn Gly Val Leu Asp Gly Asn Thr Asn Asn Asn Asn Leu Asn Asp 
165 170 175 

Gly Tyr Leu Thr Ser Gly Gly Thr Gly Ser Thr Gly Tyr Ala Ser Gin 
180 185 190 

Phe Ala Gin Tyr Phe Val Lys Tyr He Gin Ala Tyr Lys Asn Leu Gly 
195 200 205 

Ala His Val Asp Ala He Thr He Gin Asn Glu Pro Leu Phe Ser Ser 
210 215 220 

Ala Gly Tyr Pro Thr Met Tyr Val Tyr Asp Tyr Glu Ser Ala Gin Leu 
225 230 235 240 

He Gin Asn Tyr lie Gly Pro Ala Leu Ala Ser Ala Gly Leu Asp Thr 
245 250 255 " 

Glu He Trp Ala Tyr Asp His Asn Thr Asp Val Pro Ser Tyr Pro Gin 
260 265 270 

Thr Val Leu Asn Gin Ala Gly Gin Tyr Val Lys Ser Val Ala Trp His 
275 280 285 

Cys Tyr Ala Pro Asn Val Asp Trp Thr Val Leu Ser Gin Phe His Asn 
290 295 300 

Thr Asn Pro Gly Val Lys Gin Tyr Met Thr Glu Cys Trp Thr Pro Ala 
305 310 315 320 

Ser Gly Ala Trp His Gin Ala Ala Asp Phe Thr Met Gly Pro Leu Gin 
325 330 335 

Asn Trp Ala Ser Gly Val Ala Ala Trp Thr Leu Gly Thr Asn Ala Gin 
340 345 350 

Asp Gly Pro His Leu Ser Thr Gly Gly Cys Ala Thr Cys Gin Gly Leu 
355 360 365 

Val Thr He Asn Asn Gly Gly Tyr Thr Leu Asn Thr Ala Tyr Tyr Met 
370 375 380 

Met Ala Gin Phe Ser Lys Phe Met Pro Pro Gly Ala He Val Leu Asn 
385 390 395 400 

Gly Ser Gly Ser Tyr Thr Tyr Ser Gly Gly Gly Gly He Gin Ser Val 
405 410 415 

Ala Ser Leu Asn Pro Asp Gly Thr Arg Thr Val Val He Glu Asn Thr 
420 425 430 

Phe Gly Asn Asp Val Tyr Val Thr Val Thr Met Lys Ser Gly Gin Lys 
435 440 445 
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Trp Ser Gly Asn Ala Pro Ser Gin Ser Val Thr Thr Trp Val Leu Pro 
450 455 460 

Ser Ala 
465 

<210> 9 
<211> 1647 
<212> DNA 

<213> Aspergillus fumigatus 

<220> 

<221> CDS 

<222> (54).. (1520) 

<220> 

<221> matoeptide 
<222> (120).. (1520) 

<400> 9 

ggcgacacca gaaagcaacc aagagcacga cacggactta tttctctttg aca atg 56 

Met 

cgt ata tct gtc ggt get ctg ctt ggc ttg aca gec ctg agt cat gec 104 
Arg lie Ser Val Gly Ala Leu Leu Gly Leu Thr Ala Leu Ser His Ala 
-20 -15 -10 

aca aca gag aaa cga gec gee tct get teg get tac tgt tec aac teg 152 
Thr Thr Glu Lys Arg Ala Ala Ser Ala Ser Ala Tyr Cys Ser Asn Ser 
-5 -11 5 10 

gec ggc aac tac aag ctg tec tec ate gca get ccg gtt caa ggg gee 200 
Ala Gly Asn Tyr Lys Leu Ser Ser He Ala Ala Pro Val Gin Gly Ala 
15 20 25 

gga aac ccc ggc teg gaa teg ace tgg caa ttg acc gtt gac gac act 248 
Gly Asn Pro Gly Ser Glu Ser Thr Trp Gin Leu Thr Val Asp Asp Thr 
30 35 40 

teg tec ggt cac aaa cag acg ata gtt ggg ttc ggt get get gtc act 296 
Ser Ser Gly His Lys Gin Thr He Val Gly Phe Gly Ala Ala Val Thr 
45 50 55 

gat gee acg gtc acc teg ttc aac act ttg tec gee tec gtg ctg caa 344 
Asp Ala Thr Val Thr Ser Phe Asn Thr Leu Ser Ala Ser Val Leu Gin 
60 65 70 75 

gac ttg etc aat aaa ctg atg aca cct gec ggg gcg aac ttt get ttg 392 
Asp Leu Leu Asn Lys Leu Met Thr Pro Ala Gly Ala Asn Phe Ala Leu 
80 85 90 

atg cga cat act att ggg get teg gat ctg tec ggt gac cca gec tac 440 
Met Arg His Thr He Gly Ala Ser Asp Leu Ser Gly Asp Pro Ala Tyr 
95 100 105 
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acg tac gat gac aat ggt ggg aaa gcg gat ccg tea ctg teg gga ttc 488 
Thr Tyr Asp Asp Asn Gly Gly Lys Ala Asp Pro Ser Leu Ser Gly Phe 
110 115 120 

aac ctg ggg gac cgc gga acg get atg gec aag atg ttg gca aca atg 536 
Asn Leu Gly Asp Arg Gly Thr Ala Met Ala Lys Met Leu Ala Thr Met 
125 130 135 

aag tct ctg cag ccc aac etc aag ate etc ggc tct ccc tgg agt gca 584 
Lys Ser Leu Gin Pro Asn Leu Lys He Leu Gly Ser Pro Trp Ser Ala 
140 145 150 155 

cca gga tgg atg aag ctg aac ggg gtc ctt gat ggc aat acg aac aac 632 
Pro Gly Trp Met Lys Leu Asn Gly Val Leu Asp Gly Asn Thr Asn Asn 
160 165 170 

aac aac ttg aac gat gga tac eta acc agt ggg gga acc ggt agt acg 680 
Asn Asn Leu Asn Asp Gly Tyr Leu Thr Ser Gly Gly Thr Gly Ser Thr 
175 180 185 

ggg tat gec agt caa ttc gcg cag tac ttt gtc aag tac att cag gec 728 
Gly Tyr Ala Ser Gin Phe Ala Gin Tyr Phe Val Lys Tyr He Gin Ala 
190 195 200 

tat aag aat etc ggt get cac gtc gac gcg att acc ate cag aac gag 776 
Tyr Lys Asn Leu Gly Ala His Val Asp Ala lie Thr He Gin Asn Glu 
205 210 215 

ccg ctg ttc age tea gcg ggc tat ccc acc atg tat gtc tac gat tat 824 
Pro Leu Phe Ser Ser Ala Gly Tyr Pro Thr Met Tyr Val Tyr Asp Tyr 
220 225 230 235 

gag teg gca cag ctg ate cag aac tac ate ggc ccc get ctt gec age 872 
Glu Ser Ala Gin Leu He Gin Asn Tyr He Gly Pro Ala Leu Ala Ser 
240 245 250 

gcg ggg eta gat acg gaa ate tgg get tat gac cac aac aca gat gtc 920 
Ala Gly Leu Asp Thr Glu He Trp Ala Tyr Asp His Asn Thr Asp Val 
255 260 265 

ccg teg tac ccc cag act gtc ctt aac cag gee ggt cag tac gtc aag 968 
Pro Ser Tyr Pro Gin Thr Val Leu Asn Gin Ala Gly Gin Tyr Val Lys 
270 275 280 

teg gtg gec tgg cac tgc tac get ccc aac gtc gac tgg acc gtg etc 1016 
Ser Val Ala Trp His Cys Tyr Ala Pro Asn Val Asp Trp Thr Val Leu 
285 290 295 

age cag ttc cac aac aca aac cct gga gtg aag caa tat atg acc gag 1064 
Ser Gin Phe His Asn Thr Asn Pro Gly Val Lys Gin Tyr Met Thr Glu 
300 305 310 315 

tgc tgg act cca gca tct ggc gca tgg cat cag gcg gcg gac ttc acc 1112 
Cys Trp Thr Pro Ala Ser Gly Ala Trp His Gin Ala Ala Asp Phe Thr 
320 325 330 
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atg ggt ccc ctg cag aac tgg gcc teg gga gtg gca gca tgg act ctg 1160 
Met Gly Pro Leu Gin Asn Trp Ala Ser Gly Val Ala Ala Trp Thr Leu 
335 340 345 

gga acc aac get cag gat ggt ccg cat ctg tec act ggc ggc tgc gcg 1208 
Gly Thr Asn Ala Gin Asp Gly Pro His Leu Ser Thr Gly Gly Cys Ala 
350 355 360 

aca tgt caa ggc ttg gtg acc ate aac aac gga gga tac acg etc aac 1256 
Thr Cys Gin Gly Leu Val Thr He Asn Asn Gly Gly Tyr Thr Leu Asn 
365 370 375 

acc gca tac tac atg atg gcg caa ttc age aag ttc atg ccg cct ggt 1304 
Thr Ala Tyr Tyr Met Met Ala Gin Phe Ser Lys Phe Met Pro Pro Gly 
380 385 390 395 

gcg att gtg etc aat ggc agt ggc age tac acg tac tct ggc gga ggc 1352 
Ala He Val Leu Asn Gly Ser Gly Ser Tyr Thr Tyr Ser Gly Gly Gly 
400 405 410 

ggt ate cag tec gtg get tec ttg aat ccc gat gga acc cgc act gtg 1400 
Gly He Gin Ser Val Ala Ser Leu Asn Pro Asp Gly Thr Arg Thr Val 
415 420 425 

gtt att gaa aac act ttt ggc aat gat gtc tat gtg act gtc act atg 1448 
Val He Glu Asn Thr Phe Gly Asn Asp Val Tyr Val Thr Val Thr Met 
430 435 440 

aag age ggg cag aag tgg agt ggg aac gcc cct age caa tec gtg act 1496 
Lys Ser Gly Gin Lys Trp Ser Gly Asn Ala Pro Ser Gin Ser Val Thr 
445 450 455 

acc tgg gtt ctt cca tct get tga aaagagtgta gtttcagatg gttagatatg 1550 
Thr Trp Val Leu Pro Ser Ala 
460 ' 465 

tattgaagag tagegcttgg agacatcaat agecttttte taattacatg tegtgeaget 1610 
tccaaaaaaa aaaaaaaaaa aaaaaaaaaa aactcga 1647 

<210> 10 
<211> 488 
<212> PRT 

<213> Aspergillus furaigatus 
<400> 10 

Met Arg He Ser Val Gly Ala Leu Leu Gly Leu Thr Ala Leu Ser His 
15 10 15 

Ala Thr Thr Glu Lys Arg Ala Ala Ser Ala Ser Ala Tyr Cys Ser Asn 
20 25 30 

Ser Ala Gly Asn Tyr Lys Leu Ser Ser He Ala Ala Pro Val Gin Gly 
35 40 45 
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Ala 61 y Asn Pro Gly Ser Glu Ser Thr Trp Gin Leu Thr Val Asp Asp 
50 55 60 

Thr Ser Ser Gly His Lys Gin Thr He Val Gly Phe Gly Ala Ala Val 
65 70 75 80 

Thr Asp Ala Thr Val Thr Ser Phe Asn Thr Leu Ser Ala Ser Val Leu 
85 90 95 

Gin Asp Leu Leu Asn Lys Leu Met Thr Pro Ala Gly Ala Asn Phe Ala 
100 105 110 

Leu Met Arg His Thr He Gly Ala Ser Asp Leu Ser Gly Asp Pro Ala 
115 120 125 

Tyr Thr Tyr Asp Asp Asn Gly Gly Lys Ala Asp Pro Ser Leu Ser Gly 
130 135 140 

Phe Asn Leu Gly Asp Arg Gly Thr Ala Met Ala Lys Met Leu Ala Thr 
145 150 155 160 

Met Lys Ser Leu Gin Pro Asn Leu Lys He Leu Gly Ser Pro Trp Ser 
165 170 175 

Ala Pro Gly Trp Met Lys Leu Asn 61 y Val Leu Asp Gly Asn Thr Asn 
180 185 190 

Asn Asn Asn Leu Asn Asp Gly Tyr Leu Thr Ser Gly Gly Thr Gly Ser 
195 200 205 

Thr Gly Tyr Ala Ser Gin Phe Ala Gin Tyr Phe Val Lys Tyr He Gin 
210 215 220 

Ala Tyr Lys Asn Leu Gly Ala His Val Asp Ala He Thr He Gin Asn 
225 230 235 240 

Glu Pro Leu Phe Ser Ser Ala Gly Tyr Pro Thr Met Tyr Val Tyr Asp 
245 250 255 

Tyr Glu Ser Ala Gin Leu He Gin Asn Tyr He Gly Pro Ala Leu Ala 
260 265 270 

Ser Ala Gly Leu Asp Thr Glu He Trp Ala Tyr Asp His Asn Thr Asp 
275 280 285 

Val Pro Ser Tyr Pro Gin Thr Val Leu Asn Gin Ala Gly Gin Tyr Val 
290 295 300 

Lys Ser Val Ala Trp His Cys Tyr Ala Pro Asn Val Asp Trp Thr Val 
305 310 315 320 

rLeu Ser Gin Phe His Asn Thr Asn Pro Gly Val Lys Gin Tyr Met Thr 
325 330 335 

Glu Cys Trp Thr Pro Ala Ser Gly Ala Trp His Gin Ala Ala Asp Phe 
340 345 350 
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Thr Met Gly Pro Leu Gin Asn Trp Ala Ser Gly Val Ala Ala Trp Thr 
355 360 365 

Leu Gly Thr Asn Ala Gin Asp Gly Pro His Leu Ser Thr Gly Gly Cys 
370 375 380 

Ala Thr Cys Gin Gly Leu Val Thr He Asn Asn Gly Gly Tyr Thr Leu 
385- 390 395 400 

Asn Thr Ala Tyr Tyr Met Met Ala Gin Phe Ser Lys Phe Met Pro Pro 
405 410 415 

Gly Ala He Val Leu Asn Gly Ser Gly Ser Tyr Thr Tyr Ser Gly Gly 
420 425 430 

Gly Gly He Gin Ser Val Ala Ser Leu Asn Pro Asp Gly Thr Arg Thr 
435 440 445 

Val Val He Glu Asn Thr Phe Gly Asn Asp Val Tyr Val Thr Val Thr 
450 455 460 

Met Lys Ser Gly Gin Lys Trp Ser Gly Asn Ala Pro Ser Gin Ser Val 
465 470 475 480 

Thr Thr Trp Val Leu Pro Ser Ala 
485 



<210> 11 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 11 

gggcctgcag gaattcatgg tgtt 24 

<210> 12 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 12 

cgagccgggg tttccgtccg caggcgttgc 30 

<210> 13 
<211> 30 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 13 

gcaacgcctg cggacggaaa ccccggctcg 30 

<210> 14 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 14 

gcgcaagctt ggaagctgca cgacatgtaa 30 

<210> 15 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 15 

gcgcaagctt tgaagggtgg agagt 25 

<210> 16 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 16 

gcgccctgca ggtctagaat tcctagtggt t 31 
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